were fixed at intervals of a few hours in corrosive acetic, --saturated con-osive sublimate and 3--5 O/o glacial acetic acid. After the usual processes of hardening in alcohols, embedding in paraffine, and sectioning, the material was stained with DELAFIELD'S haematoxylin, and differentiated with oraagc. Other combinations of stains were tried, but this method gave the best differentiation of both old' and new tissue.
All nuclei, with the exception of those of the ova, are stained blue or purple; the spermatozoa and the chromatin of dividing cells are a deep blue and very sharply defined; the mucus and the cytoplasm of the ova are also blue. The rhabdites are black or sometimes dark brown. Muscle fibres, fat cells, eosinophile leucocytes, endodcrm cells of the pharynx, and granules of the endoderm cells of the alimentary tract and of the yolk cells are stained yellow or orange. Nueleoli of the ova, endoderm and yolk nuclei are also yellow.
Method. --Though most of the work was done on microscopical sections, observations were also made on the living material, with measurements and drawings to scale. Two series of such drawings, showing changes in form-,)morphallaxis,< (MOaGA~)-appearance and location of eyes and pharynx, are reproduced in Figs. A, a--h, a piece from the region between the neck and pharynx, and B, a--h, a tail piece cut just posterior to the genital pore. These pieces were taken from a worm that had been kept in the laboratory about five months, and though it was apparently healthy, regeneration was slower than in worms fresh form the stream where they were collected. The drawings were made at intervals of two or three days during a period of nineteen days. The general changes in form have been described and figured by MORGAS ('00). It will be noticed in comparing the two series that changes in form, as well as development of eyes and pharynx are more rapid in the prepharynx piece than in the tail piece. The change in form of the head from A d to A e, and fi'om Bf to Bg should be noted; also the projection of the old part forward between the eyes and backward or forward on either side of the pharynx (Fig. A, d--h, Fig'. B, e--h): these points will be discussed later in connection with the sections. E c t o d er m. --For microscopical study of the process of dosing in of the cut end, material was fixed at intervals of two hours after cutting'.
In some cases the wound is closed by immediate contraction of the surrounding muscles, and subsequently by overgrowth of ectoderm, without loss of tissue; but in most cases there is to be observed in both living material and in the sections an extension and sloughing off of considerable material from the cut end during the first hour after cutting and of some cells later during the relaxation of the muscles and overgrowth of the ectoderm. The new covering" of ectoderm is frequently burst open in fixation or broken in sectioning, but it is usualIy not difficult to distinguish such breaks from cases of incomplete closing. The time required for complete closing" over of the end by ectoderm cells varies greatly witllout apparent cause: some sections show perfect closure after ten hours, others not after twenty-four hours. Fig'. 1 a, P1. XVII shows the appearance of a longitudinal dorsoventral section of a piece anterior to the pharynx~ sixteen hours after cutting. The covering of the cut su.rfaee is effected not by multiplication of ectoderm cells, nor by differentiation of new ectoderm cells from internal embryonic tissue, but by elongation and forward movement of the old ectoderm cells on the margin of the wound, the greater part of the surface being covered by the longer cells from the dorsal side. Fig. 1 c shows approaching ectoderm cells in another section of the same piece.
Every section mounted during the year has been carefully examined for karyokinesis in the ectoderm of the new part, but no undoubted case of it has been discovered. Fig. 1 b Shows a peculiar aggregation of nuclei common in ectoderm that has recently closed in. Possibly we may have here direct division of the nuclei, but there is no certain evidence that such is the case. Boundary lines between the ectoderm cells in the stage shown in Fig. 3 are difficult to make out, but the ectoderm is perfectly distinct in outline and staining qualities from the other cells. The cells, as they move forward always have a thin layer of pigment on their outer border and occasionally a rhabdite is carried along (Fig. 1 a--c) .
By the fourth or fifth day, the new ectoderm, at first extremely thin and appearing more like a syncytium than a layer of flat cells, assumes its usual appearance, --cubical or columnar cells filled with rhabdites. There is no evidence of further migration of old ectoderm cells after the first closing in, nor has cell-division been observed in either regenerating ectoderm, or embryonic ectoderm; but in both, many cells containing rhabditis appear to be migrating" into the ectoderm.
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Parenehyma, Undifferentiated Tissue.
Scattered among the muscle fibres, gland cells and excretory tubes, between the digestive tract and the external layers of muscle of the mature planarian are cells of the type shown in Fig. 2 a--d . These cells have finely granular bodies and rather small, deeply staining nuclei. Some have longer processes and closely resemble stellate or embryonic connective tissue cells of higher animals; others have the appearance of wandering" cells, or leucocytes. These cells are rarely found dividing in the normal adult worm, but in the pieces, perhaps at the stimulus given by the injury, they begin to multiply even before the ectoderm has completely closed over the cut. By the time that the ectoderm covering" is complete there is a well defined layer of these undifferentiated cells, many of them in various stages of karyokinesis, between the new ectoderm and the old internal tissue (Fig. l a) .
The amount of this embryonic tissue increases rapidly by division of its own cells and also probably to some extent by migration ot similar cells fl'om the old tissue; for a great many of the embryonic or parenchyma cells described above, are dividing in the old tissue near the wound and even throughout short pieces cut at both ends, without any apparent increase in the number of such cells in the region. Eosinophile leucocytes, probably migrants from the old part, are occasionally seen among the embryonic cells of the new part.
Differentiation of new tissue. --After about forty hours, in cases of very rapid regeneration, and in most cases during" the third day, differentiation of embryonic cells into muscle cells, rhabdite aM mucus secreting cells, and endoderm cells may be observed; also the penetration of nerve fibres and of branches of the digestive tract from the old into the new part, and the beginning of a new pharynx.
Development of muscle cells is shown in Fig. 3 . Longitudinal striation is much more conspicuous in the early stages of differentiation than later, when the fibres appear nearly homogeneous.
Mucous cells are easily distinguished by the purplish brown staining of the cytoplasm, and larger nucleoli (Fig. 4) .
Endoderm cells have the granular appearance of embryonic cells, but the granules are larger, more irregular and stain with the orange: they also have conspicuous nucleoli.
Rhabdite secreting cells are chiefly conspicuous for the presence of the deeply staining elliptical rhabdites. The cytoplasm of these cells is more transparent --free from granules --than is that of the other cells, and both body and nucleus of the cell are irregular in outline,
Pharynx. --The pharynx in this species always appears in the new tissue next to the old part as is indicated by the crosses in Fig. A b, c and B b, c. When the location of a new pharynx is first distinguishable in sections, --fi'om the second to the fourth day, according to the part of the animal from which the piece is taken, and the condition of the worm, --it is merely a part of the embryonic mass, where cells are somewhat smaller and more closely packed together than elsewhere. At this stage dividing cells may be observed in the pharynx region, and in both prepharynx and tail pieces the digestive tract is advancing along the right and left sides, to unite in front of the pharynx in tail pieces and form an axial gut: evidently in this case the presence of an axial gut does not determine the location of the pharynx, as BARDEEN ('01) thinks that it does in every case in P. maculata. After a time cell division ceases in the region of the new pharynx and differentiation of epithelium begins near the centre of the mass of cells. These epithelial cells can be distinguished by their increased size and by the yellow staining" of their cytoplasm. This differentiation proceeds forward and backward and results in the axial cavity of the pharynx. 5Ieanwhile a break appears in the posterior part of the region to form the beginning of the pharynx chamber, which gradually extends forward around the developing pharynx. The embryonic cells on the surface of the chamber develop into the characteristic lining cells of different parts. Fig'. 6 shows the new pharynx in a horizontal section from a prepharynx piece, killed after five and a half days. Here the axial opening of the pharynx has made connection with the axial gut of the old part, the pharynx chamber is partly formed, but the cells are only slightly differentiated from the embryonic condition. Fig. 7 is from a longitudinal, dorso-ventral tail piece 5 days after cutting, and shows a similar stage with the mouth opening already indicated. Connection of the pharynx with the alimentary tract appears in another section.
From this point on, it is simply a question of further differentiation of some of the embryonic cells into the epithelium cells characteristic of the different parts of the pharynx and its chamber; of others into muscle cells, gland cells and nerve cells, and finally the formation of a mouth-opening, by inturning of surface ectoderm.
Archly f. Entwickelungsmechanik. XIIL 2~ Fig. 8 shows a case where a small portion of the old pharynx was accidentally left on the piece. The line x--x shows the division line between old and new tissue as indicated by the different staining qualities of old and new pharynx tissue. In this and other similar cases we find a portion of the old pharynx chamber left when the end closed in. The piece was fixed after forty-six hours and the new part of the pharynx is much farther advanced than in any case where the new organ is not formed in connection with a part of the old.
In several cases a part of the genital region was included in a tail piece~ the cut having been made through the genital pore or just in front of it. In such cases the appearance of the pharynx is delayed, but finally comes in on the anterior margin of the portion of the genital cavity included in the piece (Fig. 11) .
In pieces containing the old pharynx uninjured, no new pharynx is formed, but the old pharynx remains functional.
Digestive tract. --The first advance of the digestive tract from the old into the new part of the regenerating planarian seems to be a mass movement, in posterior pieces, of two branches on either side of the region where the new pharynx is forming and in anterior pieces of the axial gut. With the branches of the digestive tract goes a considerable amount of the adjacent tissue especially on the dorsal side where the ectoderm also advances. This was first noticed in such pieces as are figured in Fig. A , where the old part is represented as extending" backward on either side of the pharynx (Fig. A, d--h) . It was also observed that there was a similar extension forward between the eyes, and that these projections were confined to the dorsal side. The accuracy of this observation was then confirmed by the examination of corresponding sections. Fig. 6 shows a stage similar to This pushing forward of the old digestive tract is however only a beginning of the process by which the new region is supplied with its alimentary branches. It is impossible to state positively the manner in which this is effected. The one point that is certain is that the new branches bud out from the old tract making" use of the reserve cells which lie at the base of the active endoderm cells. Occasionally one of these reserve cells is found in karyokinesis, but such cases are too rare to account for the rapid growth of the new branches. Cell division is, however, abundant in the embryonic cells around these growing branches and among these cells are found some such as are shown in Fig. 5 a. These I have called endoderm cells for they are exactly like those of the ends of the new branches,-cytoplasm granular and staining with orange nucleus with a conspicuous nucleolus. The only explanation that I see at present for the growth of the digestive branches without multiplication of their own cells, is that cndoderm cells are differentiated in the embryonic area, and are applied to the branches which originate in the old digestive tract.
Excretory System. --As is well known, the excretory or nephridial system of these planarians consists of a complicated system of branching tubes penetrating, all the loose tissue between the digestive system and the ectoderm, but more abundant on the dorsal side and there opening to the exterior between the ectoderm cells, the tubes extending through the basement membrane and between the surface cells nearly to their distal ends.
In sections, the boundaries between the cells that compose these tubes is not evident.
In sections taken from pieces from three to five days old, one of these tubes is found extending, into the new part at the head end just dorsal to the digestive tract. Figs. 10a and b show cross sections of such: and c a longitudinal section from a piece 5 days old: the dotted lines indicate approximately the boundary between old and new parts, the branching end being in the new part. Thus the regeneration of the excretory system, like that of the digestive takes place in connection with the old tubes, but how the sections do not show. Karyokinesis has not been observed in the nuclei of the tubes, however, making it seem probable that cells are added from the embryonic region.
Nervous System. --The nervous system also regenerates in connection with the part left in the original piece, as described by FLEX~E~ ('98) for t ). torvo lmaculata). The nerve tracts extend into the new part and a large number of embryonic cells group themselves around these advancing tracts, and become the nerve cells of the new part. Here again, no cell division has been observed in the nerve cells of the old nerve tract. In ordinary sections it is almost impossible to distinguish nerve cells from parenchyma or undifferentiated ceils unless their fibres can be traced.
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The only difference in the appearance of the nuclei in my preparations is a slightly brownish shade while the nuclei of the embryonic cells before differentiation are decidedly blue. The nerve fibres are more easily traced in specimens that have not J0een fed for several weeks before cutting: the other tissues degenerate somewhat while the nervous tissue does not to nearly the same extent. 3_ specimen starved for 18 weeks showed head ganglia nearly as large as those in corresponding specimens fed during the same time, while the other tissues were much reduced; everything in the shape of fat or yolk material having entirely disappeared, and the actual size of the animal having been reduced from 11X3 mm to 3 X 3s ram. Fig. 7 shows the grouping" of undifferentiated cells around the fibre region of a ganglion, developing in a 5-day tail piece: other sections of the series show the connection with the old nerve tract.
Many of the nerve cells appear to be unipolar: the process can be traced only a short distance in the nerve tract. Occasionally a distinctly bipolar cell is observed (Fig. 11) with processes running' lengthwise in the lateral cords.
The head g~nglia, or brain, and the connecting commissure are usually well developed in 6 or 7-day pieces, and by the 9 ~ or 10 ~ day connections with ectoderm, eyes and lateral sense organs are completely formed. The time of regeneration varies so much that it is impossible to specify exactly, but the regeneration of the various parts runs along in parallel lines. Certain stages of development of pharynx, eyes and brain always appear together (Figs. 6  and 7) .
Eyes. --The eyes are first seen in sections from the third to the fifth day, earlier in anterior than in posterior pieces. The earliest trace of them that I have found was in a 3-day prepharynx piece; here each eye was represented by three cells containing a few of the characteristic coarse brown pigment grains, large nuclei and fibrillar cytoplasm.
These first eye cells are very deeply placed in the embryonic material, and judging from the position of older pieces killed from day to day, more cells must be added on the dorsal side of the group. Fig. 12 shows an eye from a piece 6 days old. There is no evidence that these eye-forming cells sink in from the ectoderm, and the fact that the eye is first apparent as a small group of deeply placed cells which is gradually added to, indicates that, as in the case of all the other tissue except possibly the ectoderm, they arise from differentiation of some of the embryonic cells.
Auricular Sense organs. --After thebrain is well developed in the new part, there are differentiated in the region of the auricular appendages a series of sense organs which are connected with the brain: each by a conspicuous nerve cord. Each of these organs, as seen in section, consists of a group of from three to five cells shorter and broader than the surrounding epithelium (Fig. 13 i. They contain no rhabdites and only a little pigment at the distal end. The nuclei are somewhat larger and spherical, while the nuclei of the surrounding ectoderm cells are oval. The cells have longer and more numerous cilia than the other ectoderm cells, are more richly enervated and are connected by a large nerve cord with the brain. These organs, visible with a hand lens in mature worms, are probably organs of smell or taste.
Reproductive System. --A careful study of the regeneration of the reproductive organs has not yet been made, but the work is now in progress. The tail pieces of this species, cut behind the genital pore are especially favorable for this purpose as they contain no part of the old reproductive system, unless the yolk glands are to be regarded as such.
Changes in the Old Part. --The changes in the old part of a regenerating planarian, which are evident in sections, are, --1) Division of parenchyma cells, especially near the regenerating surface, and probable migration of the same, as such cells do not accmnulate in the old part, nor do they seem to decrease in number. 2) Disappearance of food granules from the endoderm cells and desquamation of the vacuolar distal portion of many endoderm cells, the desquamated material appearing as rounded masses in the lumen of the digestive tract, usually after all food granules have disappeared. 3) Disintegration of yolk cells and consumption of the resulting fragments by endoderm and leucocytes. Portions of these yolk cells, some of them containing nuclei may be seen in the active endoderm cells, loose among" the parenchyma cells, and in the grasp of the reserve endoderm cells and of leucocytes.
This phenomenon may be best observed in tail pieces of well fed specimens, from ten to twenty days after cutting. In a fifteen days specimen the yolk glands at the end of the tail are intact, while those farther forward are more or less broken down, and near the new part only rounded fragments are found.
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This consumption of food material, much of it doubtless going to the regenerating part of the animal, and the decrease in bulk of the endoderm7 probably account for the decrease in size of the original piece, and in part for the change in form of such specimens as are represented in Figs. A and B. 
Conclusions.
1) The ectoderm of the regenerated regions of Planaria lugubris is formed'primarily fl'om the old ectoderm cells on the margin of the cut surface. Later increase in the new ectoderm is probably due to migration.
2) The new embryonic material which appears at a cut-surface results fl'om multiplication of the so-called embryonic or parenchyma cells at that surface, and also probably from migration of similar cells from the old part where karyokinesis is abundant in such cells.
3) The muscle cells, glaud cells and nerve cells of the new part are differentiated from the embryonic cells.
4) The new pharynx always appears in the new tissue on the border of the old part. It is differentiated entirely fl'om the new embryonic tissue. A new pharynx is not formed when the old pharynx is left uninjured in the piece. If a part of the pharynx is cut off, it is completed by regeneration at the cut end. 5) Branches of the old digestive tract penetrate the new part for a short distance especially in the region of a new pharynx. Later growth of the digestive tract in the new part appears to be effeeted by differentiation of embryonic cells and addition of these to the branches which originate in the old part.
6) Excretory tubes from the old part penetrate the new pal~ and there send out branches. Growth is probably by addition~ as in the digestive tract. 7) Regeneration of the nervous system always occurs in direct connection with the nerve tracts of the old part. Fibres penetrate the new part and new nerve cells are differentiated from the embryonic cells.
8) The eyes appear to be a gradual differentiation of embryonic cells. The first to be observed are those which are most ventrally placed and others are added dorsally. 9) Auricular sense organs~ probably organs taste or smell~ are differentiated from the ectoderm rather later than the other organs.
10) The reproductive organs are the latest to regenerate. Tail pieces five weeks after cutting, show no signs of such organs. 11) Morphallaxis in this form appears to be a gradual lateral contraction and longitudinal elongation of the whole body, rather than any extensive migration of material.
Diminished size of the old part in unfed specimens is amply accounted for by disappearance of food granules in the endoderm and of yolk cells from the yolk glands.
Woods Holl, Mass., Aug. 1901. Zusammenf' assung, 1) Das Ektoderm in den regenerirten Bezirken wird bei Planari~ lugubris plim~.r yon den alten Ektodermzellen am 1Zande der Schnittfli~che gebildet. Spiitere Wachsthumsvorg~nge im neuen Ektoderm beruheli wahrscheinlich anf ~inwandernng.
2) Das neue embryonale (undifferenzirte))laterial, welches all einer Schnittfl':iche erscheint, stammt yon der -Vermehrung der sogenannten embryonalen Binneli-oder Parenchymzellen an der Schnittfl'~che and anch yon Einwandernng i~hnlicher Zellen aus den alten Gewebstheil, innerhalb dessen in den entsprechenden Zellen Ksryokinesen sehr reichlich vorkommen.
3) Die 5~[nskel-, Driiseli-nnd Nervenzellen des neuen Theilcs differenziren sich ans den P~renchymzellen. 4) Der neue Phal'ynx e}'scheint stets in den neuen Gewebe am R~nde des alteli Theils. El-differenzirt sich in seiner Gesammtheit aus den neuen Parelichymzellen. Ein neuer Fharynx wird nicht g'ebildet, wean der alte in den be- 
